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20.  Abstract 

Pursuant  to  Public  Law  92-367,  Phase  I  Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a  Phase  I  inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necess  ary . 

Phase  I  reports  include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial 
measures . 
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This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  the  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition 
of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation  and  analyses  involving  topographic 
mapping,  subsurface  investigations  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 

lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (flood 
discharges  that  may  be  expected  from  the  most  severe  combination 
of  critical  meteorologic  and  hydrologic  conditions  that  are 
reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  design  flood  should  not  be 
interpreted  as  necessarily  posing  a  highly  inadequate  condition. 
The  design  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage 
potential . 
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Name  of  Dam:  Johns  Creek  No.  2 
State:  Virginia 

County:  Craig 

USGS  7.5  minute  Quadrangle:  Waiteville,  VA-W.VA 
Stream:  Little  Oregon  Creek 

Date  of  Inspection:  10  May  1979 


BRIEF  ASSESSMENT  OF  DAM 

\ 

Johns  Creek  No.  2  Dam  is  a  zoned,  earthfill  dam  approximately 
650  feet  long  and  51  feet  high.  The  dam,  located  approximately 
18  miles  southwest  of  New  Castle,  Virginia  is  used  for  flood 
control.  Johns  Creek  No.  2  Dam  is  an  "intermediate"  size  - 
"significant"  hazard  structure  as  defined  by  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams .  "Visual  inspection 
and  office  analyses  indicate  no  deficiencies  requiring 
emergency  attention. 

( "Using  the  Corps  of  Engineers'  screening  criteria  for  initial 
review  of  spillway  adequacy,  the  1/2  Probable  Maximum  Flood 
(1/2  PMF )  was  selected  as  the  spillway  design  flood  ( SDF ) . 

The  SDF  was  routed  through  the  reservoir  and  found  to  overtop 
the  dam  by  a  maximum  depth  of  2.1  feet  with  an  average 
critical  velocity  of  3.8  f.p.s.  Total  duration  of  dam 
overtopping  would  be  approximately  3.2  hours . ^  The  spillway 
is  capable  of  passing  only  25  percent  of  the  PMF  and  is 
therefore  adjudged  as  inadequate. 


The  dam  and  appurtenant  structures  were  found  to  be  in 
generally  good  overall  condition.  No  conditions  indicating 
embankment  instability  were  detected  during  the  field  inspection 
and  office  analyses.  Seepage  at  the  toe  of  the  dam  is  not 
considered  serious;  however,  it  is  recommended  that  the  rate 
be  checked  for  increase  at  higher  reservoir  levels.  The 
safety  factors  determined  during  design  are  greater  than 
those  required  for  minimum  accepted  stability. 


It  is  recommended  that  the  following  repair  items  be  accom¬ 
plished  as  part  of  the  annual  maintenance  program:  repair 
rodent  holes,  remove  small  trees  from  the  dam,  add  riprap  to 
the  right  side  of  the  stilling  basin,  provide  erosion  protection 
for  the  access  road  in  the  emergency  spillway,  remove  debris 
from  the  dam  slopes,  and  install  a  staff  gage  in  the  reservoir. 
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OVERALL  VIEW  OF  DAM 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM:  JOHNS  CREEK  No.  2  ID#  VA  04501 

SECTION  1  -  PROJECT  INFORMATION 


1 . 1  General 

1.1.1  Authority :  Public  Law  92-367,  8  August  1972 
authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers  to  initiate  a  national 
program  of  safety  inspections  of  dams  through¬ 
out  the  United  States.  The  Norfolk  District 
has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the 
Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to 
conduct  a  Phase  I  inspection  according  to  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams .  The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  may 

be  a  potential  hazard  to  human  life  or  property. 

1 . 2  Description  of  Project 

1.2.1  Description  of  Dam  and  Appurtenances:  Johns 

Creek  No.  2  Dam  consists  of  a  zoned,  earthfill 
embankment  approximately  51  feet  high1  and 
650  feet  long  with  upstream  and  downstream 
slopes  of  2.5:1  (horizontal  to  vertical)  and 
a  crest  width  of  17  feet.  A  20  foot  berm  is 
provided  on  the  upstream  embankment  at  elevation 
1847.0  feet  above  Mean  Sea  Level  (M.S.L.). 
Seepage  control  is  provided  by  an  impervious 
upstream  shell,  a  cut-off  trench,  and  seepage 
drains.  The  seepage  drains  to  the  left2  and 
right2  of  the  outlet  pipe  lie  along  the  toe 
of  the  dam  and  consist  of  filter  material  and 
perforated  6  inch  bituminous  coated  corrugated 
metal  pipe.  Both  drains  exit  into  the  stilling 
basin  on  either  side  of  the  outlet  pipe. 

The  principal  spillway  is  a  drop-inlet  structure 
consisting  of  a  reinforced  concrete  riser,  a 
30  inch  diameter  reinforced  concrete  outlet 
pipe,  and  a  riprap-lined  stilling  basin 
approximately  20  feet  wide  and  60  feet  long. 

1  Height  from  downstream  toe  to  crest. 

2 Facing  downstream. 
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The  100  foot  wide,  vegetated,  earth  channel, 
emergency  spillway  is  located  outside  the 
left  abutment  of  the  dam.  The  approach 
channel  slope  is  approximately  2  percent  to 
the  30  foot  long  level  control  section.  The 
discharge  slope  of  the  emergency  spillway  is 
approximately  3  percent. 

The  secondary  level  orifice-inlet  located  on 
the  downstream  side  of  the  riser  is  12  inches 
by  18.5  inches  and  has  an  invert  elevation  of 
1846.5  feet  M.S.L.  The  high  stage  riser  is 
at  elevation  1863.4  feet  M.S.L.  A  24  inch 
pond  drain  with  a  manually  operated  sluice 
gate  is  provided  at  the  bottom  of  the  riser 
(invert  elevation  1832.9  feet  M.S.L.).  The 
plan  and  typical  sections  of  the  dam  are 
shown  in  Plates  2  and  3. 

1.2.2  Location:  Johns  Creek  No.  2  Dam  is  located 
on  Little  Oregon  Creek  approximately  18  miles 
southwest  of  New  Castle,  Craig  County,  Virginia. 

A  Location  Plan  is  included  in  this  report. 

1.2.3  Size  Classification:  The  maximum  height  of 
the  dam  is  51  feet  and  the  reservoir  storage 
capacity  to  the  top  of  dam  (elevation  1879.4  feet 
M.S.L.)  is  1334  acre-feet.  Therefore,  the 

dam  is  in  the  "intermediate"  size  category  as 
defined  by  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams . 

1.2.4  Hazard  Classification:  The  dam  is  located  in 
a  rural  area  where  failure  may  damage  some 
pastures,  fields,  and  a  few  isolated  homes; 
however,  loss  of  life  is  not  considered 
probable.  Several  farm  buildings  are  located 
approximately  1  mile  downstream  of  the  dam. 

In  the  event  of  a  failure  of  the  dam,  loss  of 
livestock  and  damage  to  farmland  are  likely 
in  these  areas.  Therefore,  this  dam  is 
considered  in  the  "significant"  hazard  category 
as  defined  by  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams .  The  hazard  classi¬ 
fication  used  to  categorize  dams  is  a  function 
of  location  only  and  has  nothing  to  do  with 
its  stability  or  probability  of  failure. 

1.2.5  Ownership:  The  dam  is  owned  by  Mr.  Elridge 
Huffman,  Box  341,  New  Castle,  Virginia  24127. 
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1.2.6  Purpose  of  Dam:  The  dam  is  used  for  flood 
control  within  the  James  River  Basin. 

1.2.7  Design  and  Construction  History:  The  existing 
facility  was  designed  by  the  U.S.  Department 
of  Agriculture,  Soil  Conservation  Service 

( SCS ) .  The  dam,  completed  in  1967,  was  built 
by  Branch  and  Associates,  Inc. 

1.2.8  Normal  Operational  Procedures:  The  reservoir 
is  maintained  at  normal  pool  by  the  secondary 
level  orifice-inlet,  elevation  1846.5  feet 
M.S.L.  No  formal  operating  procedures  are 
followed  for  the  dam.  For  a  more  detailed 
operating  assessment,  see  paragraph  4.1. 

1.3  Pertinent  Data 


1.3.1  Drainage  Area:  The  drainage  area  for  Johns 
Creek  No.  2  Dam  is  5.63  square  miles. 

1.3.2  Discharge  at  Dam  Site:  The  maximum  discharge 
at  the  dam  site  is  unknown. 

Principal  Spillway. 

Pool  level  at  top  of  dam  .  .  133  c.f.s. 

Emergency  Spillway: 

Pool  level  at  top  of  dam  .  .  5329  c.f.s. 

1.3.3  Dam  and  Reservoir  Data:  Pertinent  data  on 

the  dam  and  reservoir  are  shown  in  the  following 
table: 


TABLE  1.1  DAM  AND  RESERVOIR  DATA 


I  tern 

Elevation 
feet  M.S.L. 

Area 

acres 

Reservoir 

Capacity 

Acre-  Watershed 

feet(a)  inches 

Length 

feet 

Top  of  dam 

1879.4 

80.8 

1334 

4.44 

6200 

Emergency  spillway  crest 

1872.4 

60.1 

846 

2.82 

5000 

Principal  spillway  crest 
Secondary  level  orifice 

1863.4 

30.3 

426 

1.42 

3800 

invert  (normal  pool) 
Streambed  at  downstream 

1846.5 

10.8 

66 

0.22 

2000 

toe  of  dam 

1828  + 

* 

“  — 
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SECTION  2  -  ENGINEERING  DATA 


2.1  Design:  The  site  was  investigated  and  the  embankment 
designed  by  the  SCS .  The  dam  in  underlain  with  black 
fissle  shale.  Resistivity  surveys  indicated  that  the 
bedrock  is  weathered  to  depths  of  6  to  8  feet,  slightly 
weathered  to  depths  of  15  to  20  feet  and  unweathered  of 
greater  depths  (for  a  complete  geologic  report,  see 
Appendix  VII).  The  soil  available  from  the  borrow 
area  consists  of  clays,  silts,  sands,  and  gravels. 

The  embankment  was  constructed  in  three  sections .  The 
upstream  section,  which  includes  the  cut-off  trench, 
consists  of  inorganic  clays  (CL)  and  inorganic  silts 
(ML).  The  CL  material  had  saturated  shear  valves  of 
0  =  24.5°  and  c  =  100  p.s.f.,  while  the  ML  material  has 
consolidated,  undrained  shear  valves  of  0  =  29°  and  c  = 

425  p.s.f.  The  maximum  density  of  the  CL  material  was 
106.0  p.c.f.  of  an  optimum  moisture  content  of  19.0 
percent.  The  ML  material  had  a  maximum  density  of 
103.0  p.c.f.  at  an  optimum  moisture  content  of  21.0 
percent.  The  second  section  or  embankment  core  is 
constructed  of  shale  compacted  to  a  maximum  density  of 
120  p.c.f.  at  approximately  95  percent  of  standard. 

The  final  section  or  downstream  shell  consists  of  CL, 
clayey  sands,  and  silty  sands  (SC-SM).  The  CL  properties 
are  the  same  as  for  the  upstream  shell,  with  the  SC-SM 
having  a  maximum  density  of  113.5  p.c.f.  and  a  moisture 
content  of  14.5  percent.  The  saturated  shear  strength 
valves  for  the  SC-SM  material  were  given  as  0  =  24.0° 
and  c  =  400  p.s.f. 

The  following  is  a  list  of  conclusions  and  recommendation 
made  by  the  SCS  for  construction  of  the  embankment. 

1)  If  the  weathered  shale  is  assumed  impermeable, 
cut-off  the  soils  to  bedrock  and  use  a  relatively 
shallow  drain  for  control  of  the  phreatic 
surface. 

2)  If  the  shale  is  not  assumed  to  be  impermeable, 
cut-off  the  disturbed  surface  material  and 
install  a  trench  drain  with  the  drain  bottom 
on  bedrock. 

3 )  A  fine  aggregate  can  be  used  for  the  drain 
with  a  top  width  of  12  to  15  feet. 

4)  A  2 . 5H : IV  upstream  slope  with  a  20  foot  berm 
at  elevation  1847.5  feet  M.S.L.  is  recommended 
with  a  2 . 5H : IV  downstream  slope. 
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The  stability  analysis,  using  the  Swedish  Circle  Method 
with  a  maximum  safety  factor  of  1.37,  was  calculated 
for  the  upstream  slope  assuming  full  drawdown  with  a 
20  foot  berm  at  elevation  1847.5  feet  M.S.L.  and  a 
2 . 5H : IV  slope  above  and  3H:1V  below  the  berm.  The 
downstream  slope  had  a  safety  factor  of  1.68  with  a 
2 . 5H : IV  slope  and  a  c/b  =  0.6.  (See  Appendix  VI  for 
complete  analysis  and  drawings.) 

The  emergency  spillway  required  no  special  foundation 
treatment. 

2.2  Construction:  The  dam,  constructed  by  Branch  and 
Associates,  Inc.,  was  completed  in  1967.  Construction 
records  were  not  available  for  this  inspection;  however, 
as-built  drawings  were  reviewed  and  were  subsequently 
verified  in  the  field.  Construction  reports  are  on 
file  in  Washington,  District  of  Columbia. 

2.3  Operation:  There  are  no  formal  operating  procedures 
for  this  dam.  The  previous  maximum  discharge  at  the 

dam  site  is  unknown.  No  operational  records  are  available 
nor  are  there  any  records  of  operational  equipment  checks. 

2 .4  Evaluation 

2.4.1  Design:  The  as-built  drawings  and  design 
report  were  adequate  tc  assess  all  aspects  of 
design.  The  hydrologic  and  hydraulic  data 
provided  was  adequate  for  design  review.  The 
assessments  made  in  this  report  are  based  on 
this  design  data  along  with  field  observations. 

2.4.2  Construction:  No  construction  records  were 
available  for  review.  The  as-built  drawings 
do  not  indicate  that  any  changes  or  modifica¬ 
tions  were  made  during  the  construction. 

2.4.3  Operation:  Annual  operation  and  maintenance 
inspection  reports  were  available  for  review 
(see  Appendix  V). 
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SECTION  3  -  VISUAL  INSPECTION 


General :  The  field  inspection  was  made  on 

10  May  1979;  the  reservoir  was  at  normal 
pool.  The  temperatures  were  in  the  high 
80' s  F.  and  the  skies  were  clear.  The  ground 
conditions  were  generally  dry  at  the  time  of 
the  inspection.  The  dam  and  appurtenant 
structures  were  observed  to  be  in  generally 
good  condition.  The  deficiencies  found  were: 
damaged  riprap  and  erosion  along  the  stilling 
basin,  considerable  accumulation  of  trash  and 
debris  along  the  reservoir  and  upstream 
embankment  slopes,  and  erosion  of  a  portion 
of  the  access  road  to  the  emergency  spillway. 
Plate  1  is  a  Field  Sketch  of  conditions  found 
at  the  time  of  the  inspection.  The  complete 
visual  inspection  check  list  is  enclosed  as 
Appendix  III.  The  following  are  brief  summaries 
of  conditions  found  during  the  inspection. 

Dam:  The  dam  appears  to  be  stable,  with  no 

slumps,  bulges,  or  other  signs  of  movement. 

The  cross-section  of  the  dam  along  the  axis 
of  the  principal  spillway  agrees  with  the  as- 
built  drawings.  The  right  downstream  embankment 
slope  contains  some  clear  seepage  (too  small 
to  measure)  which  originates  in  the  lower 
part  of  the  riprap-lined  ditch,  along  the 
juncture  of  the  embankment  with  the  right 
abutment,  and  extends  toward  the  downstream 
channel.  The  left  toe  area  contains  a  small 
quantity  (immeasurable)  of  clear  seepage. 

The  vegetative  cover  (Sericea)  on  the  dam  is 
well  developed.  There  are  scattered,  low 
trees  on  the  embankment  (see  Photos  3  and  4) 
and  several  rodent  holes  were  noted  on  the 
downstream  slope  above  the  outlet  pipe. 

There  is  a  heavy  accumulation  of  debris  (see 
Photo  2)  on  the  upstream  embankment  slope, 
consisting  largely  of  fallen  trees,  limbs, 
and  brush.  The  lower  portion  of  the  riprap- 
lined  ditch  on  the  right  side  is  obscured  by 
this  debris  (see  Photo  1).  Deep  erosion  is 
occurring  on  the  access  road  in  the  discharge 
channel  of  the  emergency  spillway,  down  slope 
from  an  area  which  has  been  repaired  in  the 
past  with  rock  fill. 
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3.1.3 


deficiencies  were  found  during  the  inspection. 

3.1.4  Reservoir  Area :  No  unstable  slopes  were 
apparent  in  the  reservoir  area.  The  slopes 
are  moderate  and  covered  with  a  heavy  growth 
of  mixed  hardwoods  and  softwoods.  There  is  a 
significant  accumulation  of  fallen  trees, 
particularly  on  the  left  side.  These  dead 
trees  probably  become  submerged  during  high 
water  and  may  be  one  of  the  sources  of  debris. 

3.1.5  Downstream  Channel:  Sections  of  the  riprap 
in  the  stilling  basin  (see  Photo  8)  are  in 
poor  condition  and  in  need  of  repair.  In 
particular,  riprap  on  the  right  side  has 
failed  and  the  adjacent  area  is  severely 
eroded.  Otherwise,  the  downstream  channel  is 
unobstructed  and  the  outlet  works  are  in  good 
condition  (see  Photo  10). 

3.2  Evaluation;  Although  the  dam  appears  to  be  in  a 

generally  good  condition,  several  maintenance  functions 
are  necessary.  Additional  riprap  should  be  placed  on 
the  right  side  of  the  stilling  basin  where  high  dis¬ 
charges  have  severely  eroded  the  banks.  The  signifi¬ 
cant  amount  of  debris  on  the  upstream  embankment  slope 
should  be  removed,  including  the  dead  trees  in  the 
reservoir  area.  The  trees  on  the  embankment  should  be 
removed  and  the  rodent  holes  backfilled  and  compacted. 
Although  not  directly  related  to  dam  stability,  the 
eroded  section  of  the  access  road  in  the  discharge 
channel  of  the  emergency  spillway  should  be  repaired 
and  proper  drainage  provided. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures :  The  reservoir  level  is  maintained  at 
normal  pool  elevation  1846.5  feet  M.S.L.  by  means  of 
the  secondary  level  orifice-inlet  located  on  the  down¬ 
stream  side  of  the  riser.  During  periods  of  heavy 
inflow,  the  excess  water  is  diverted  around  the  dam  by 
means  of  the  emergency  spillway.  The  main  embankment 
is  protected  from  erosion  caused  by  flow  through  the 
emergency  spillway  channel  by  means  of  a  225  foot  berm 
placed  perpendicular  to  the  centerline  of  the  dam  and 
extending  150  feet  in  the  downstream  direction.  This 
berm  directs  flow  through  the  discharge  channel  to  a 
point  below  the  dam  where  it  enters  the  downstream 
channel . 

4.2  Maintenance  of  Dam:  The  Natural  Bridge  Soil  and  Water 
Conservation  District  personnel  along  with  local  SCS 
representatives  perform  an  annual  inspection  of  the 
dam.  Maintenance  of  the  dam  is  provided  by  the  Natural 
Bridge  Soil  and  Water  Conservation  District. 

4.3  Maintenance  of  Operating  Facilities:  Maintenance  of 
the  operating  equipment  is  provided  by  the  Natural 
Bridge  Soil  and  Water  Conservation  District. 

4.4  Warning  System:  At  the  present  time,  there  is  no 
formal  warning  system  or  evacuation  plan  in  operation. 

4.5  Evaluation:  Maintenance  of  the  dam  is  considered 
adequate . 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC  DATA 


5.1  Design:  Normal  pool  (elevation  1845.6  feet  M.S.L.)  is 
maintained  by  a  12  by  18.5  inch  secondary  level  orifice- 
inlet  on  the  downstream  face  of  the  concrete  riser. 

The  orifice  invert  was  established  at  the  elevation 
sufficient  to  store  the  50-year  sediment  accumulation. 

The  riser  crest  elevation  (1863.4  feet  M.S.L.)  was 
established  at  the  minimum  elevation  to  store  an  additional 

1.2  inches  of  runoff  above  normal  pool.  The  capacity 
(123  c.f.s.  with  the  reservoir  level  at  the  emergency 
spillway  crest)  of  the  principal  spillway  was  established 
by  consideration  of  a  number  of  factors  including: 

1)  The  capability  of  evacuating  the  flood  storage 
space  within  a  reasonable  time  (less  than 

10  days). 

2)  Not  passing  damaging  floods  downstream. 

3)  The  capability  of  the  reservoir  to  store  the 
floodwaters . 

The  crest  (elevation  1872.4  feet  M.S.L.)  of  the  emergency 
spillway  was  established  at  the  elevation  needed  to 
store  the  50-year  flood.  The  elevation  of  the  top  of 
dam  (1879.4  feet  M.S.L.)  was  established  by  use  of  the 
freeboard  hydrograph.  The  freeboard  hydrograph  was 
developed  by  the  SCS  for  a  class  "b"  structure  and  was 
obtained  by  utilizing  the  6-hour  storm  rainfall  of 
14.1  inches  to  produce  a  storm  runoff  of  10.16  inches. 

5.2  Hydrologic  Records:  No  rainfall  or  stream  flow  records 
were  available  at  the  dam  site. 

5.3  Flood  Experience:  No  exact  high  water  marks  were 
available.  However,  it  is  apparent  from  the  trash  line 
along  the  face  of  the  dam,  that  water  in  the  reservoir 
has  reached  an  elevation  of  at  least  1863.4  feet  M.S.L. 
in  the  past. 

5.4  Flood  Potential:  The  Probable  Maximum  Flood  (PMF )  and 
1/2  Probable  Maximum  Flood  (1/2  PMF)  were  developed  and 
routed  through  the  reservoir  by  use  of  the  HEC-1  DB 
computer  program  (Reference  9,  Appendix  VIII)  and 
appropriate  unit  hydrograph,  precipitation,  and  storage- 
outflow  data.  Clark's  T  and  R  coefficients  for  the 
local  drainage  areas  were  estimated  from  basin  character¬ 
istics.  The  rainfall  applied  to  develop  the  unit 
hydrograph  was  obtained  from  the  U.S.  Weather  Bureau's 
publications  (References  5  and  16,  Appendix  VIII).  The 
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inflow  hydrograph  for  the  PMF  was  developed  by  the  Corps  of 
Engineers  using  a  rainfall  of  33.3  inches  producing  a  runoff 
of  30.7  inches.  Losses  were  estimated  at  an  initial  loss  of 
1.0  inch  and  a  constant  loss  thereafter  of  0.05  inch  per 
hour . 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data 
are  shown  in  Table  1.1,  paragraph  1.3.3. 

Regulation  of  flow  from  the  reservoir  is  automatic. 

Normal  flows  are  maintained  by  the  secondary  level 
orifice-inlet  in  the  riser  with  an  elevation  of  1846.5  feet 
M.S.L.,  and  the  crest  of  the  riser  with  an  elevation  of 

1863.4  feet  M.S.L.  Water  entering  the  inlets  flows 
through  the  dam  in  a  30  inch  diameter  reinforced  concrete 
conduit.  Water  also  flows  past  the  dam  through  the 
ungated,  vegetated,  emergency  spillway  in  the  event 
water  in  the  reservoir  rises  above  an  elevation  of 

1872.4  feet  M.S.L. 

Outlet  discharge  capacity,  and  reservoir  area  and 
storage  capacity  were  taken  from  the  SCS  Design  Report. 
Hydrograph  data  and  routing  computations  for  PMF  and 
1/2  PMF  were  computed  as  part  of  this  report.  The 
flood  routings  were  begun  with  the  reservoir  level  at 
normal  pool . 

5.6  Overtopping  Potential:  The  probable  rise  of  the  reservoir 
and  other  pertinent  information  on  reservoir  performance 
are  shown  in  the  following  table: 
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TABLE  5.1  RESERVOIR  PERFORMANCE 


Item 

Normal 

Hydroqraphs 
1/2  PMF  PMF ( a ) 

Peak  flow,  c.f.s. 

Inflow 

6 

13,700 

27,300 

Outflow 

6 

13,500 

27,200 

Peak  elev.,  ft.  M.S.L. 

1846.5 

1881.5 

1883.8 

Emergency  spillway  (b) 

(elev.  1872.4  ft.  M.S.L. ) 

Depth  of  flow,  ft. 

- 

8.6 

10.7 

Average  velocity,  f.p.s. 

- 

5.3 

6.5 

Duration  of  flow,  hrs . 

- 

15.4 

18.0 

Non-overflow  section 
(elev.  1879.4  ft.  M.S.L. ) 

Depth  of  flow,  ft. 

- 

2.1 

4.4 

Average  velocity,  f.p.s. 

- 

3.8 

5.6 

Total  duration  of  overtopping, 

hrs . 

3.2 

5.2 

Tailwater  elev.,  ft.  M.S.L. 

1828.6(c) 

- 

(a)  The  PMF  is  an  estimate  of  flood  discharges  that  may  be 
expected  from  the  most  severe  combination  of  critical 
meteorologic  and  hydrologic  conditions  that  are  reasonably 
possible  in  a  region. 

(b)  Estimated  depth  and  velocity  at  control  section. 

(c)  Tailwater  at  time  of  inspection. 

5.7  Reservoir  Emptying  Potential:  A  24  inch  sluice  gate  on 
the  upper  face  of  the  riser  (elevation  1832.9  feet 
M.S.L.)  is  available  to  dewater  the  reservoir.  According 
to  the  SCS  Design  Report,  the  time  for  the  reservoir 
level  to  decrease  from  the  emergency  spillway  crest 
(elevation  1872.4  feet  M.S.L.)  to  the  riser  crest 
(elevation  1863.4  feet  M.S.L.)  is  approximately  2  days. 
From  this  level,  it  would  take  approximately  8  days  to 
return  to  the  secondary  level  orifice  invert  (elevation 
1846.5  feet  M.S.L.).  The  reservoir  drawdowns,  as 
determined  by  the  SCS,  were  computed  neglecting  inflow. 

5.8  Evaluation:  Johns  Creek  No.  2  Dam  is  an  "intermediate" 
size- "significant"  hazard  dam  requiring  evaluation  for 
a  spillway  design  flood  ( SDF )  equal  to  the  1/2  PMF. 

The  1/2  PMF  was  routed  through  the  reservoir  and  found 
to  overtop  the  dam  by  a  maximum  depth  of  approximately 
2.1  feet  with  an  average  velocity  of  3.8  f.p.s.  Total 
duration  of  dam  overtopping  would  be  approximately  3.2 
hours.  The  spillway  is  capable  of  passing  only  25 
percent  of  the  PMF. 

Conclusions  pertain  to  present  day  conditions  and  the 
effect  of  future  development  on  the  hydrology  has  not 
been  considered. 
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SECTION  6  -  DAM  STABILITY 


6.1  Foundation  and  Abutments:  Foundation  conditions  were 
obtained  from  laboratory  analyses;  field  observations; 
and  boring,  test  pit,  and  resistivity  survey  information. 

The  embankment  is  founded  on  shale  with  the  overlying 
soil  having  been  excavated  for  the  foundation.  The 
suggested  settlement  was  1.3  feet;  0.2  feet  for  the 
foundation  and  1.1  feet  or  2.5  percent  for  the  embankment. 
Positive  cut-off  was  obtained  beneath  the  embankment  by 
removing  the  disturbed,  weathered  surface  material  and 
installing  a  trench  drain  with  the  drain  bottom  on 
sound  bedrock. 

6 . 2  Stability  Analysis 

6.2.1  Visual  Observations;  No  evidence  of  movement, 
i.e.,  bulging,  tension  cracks,  or  slumping, 
was  noted  anywhere  on  the  embankment  or 
beyond  the  toe.  No  seepage  on  the  embankment 
slopes  was  recorded  although  a  small  amount 
(immeasurable)  was  found  at  the  downstream 
embankment  toe,  as  described  in  paragraph  3.1.2. 

6.2.2  Design  Data:  The  SCS  used  the  Swedish  Circle 
Method  for  the  dam  stability  analysis,  with 
various  strength  parameters  for  foundation 
soils  and  for  embankment  construction  materials. 
All  strength  data  was  obtained  from  triaxial 
test  results.  Analyses  were  made  for  full 
drawdown  conditions,  using  saturated  shear 
values.  As  a  result  of  its  analyses,  the  SCS 
recommended  construction  of  a  uniform  2.5:1 
downstream  embankment  slope  (minimum  safety 
factor  of  1.75  assuming  4>  =  35.5°  and  c  =  0 
p.s.f.  for  foundation  soils  and  for  the  zoned 
embankment  materials,  $  =  24.0°  and  c  =  400 
p.s.f.  for  the  SC-SM  material,  =  34.5°  and 

c  =  200  p.s.f.  for  the  shale  in  the  embankment, 
and  4>  =  39.0°  and  c  =  425  p.s.f.  for  the  ML 
material).  With  these  same  parameters,  the 
SCS  recommended  a  2. 5: 1/3:1  slope  on  the 
upstream  side  with  a  20  foot  wide  berm  at 
elevation  1847.5  feet  M.S.L.;  at  the  2 . 5 : 1/3 : 1 
break  point,  the  minimum  safety  factor  was 
1.36. 

6.2.3  Operating  Records :  The  SCS  operation  and 
maintenance  inspection  reports  made  since 
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PRECEDING  Fags  ki  ANy 


January  1975  do  not  indicate  any  problems 
relating  directly  to  embankment  stability. 
However,  the  following  specific  deficiencies 
were  found: 

1)  9  January  1975:  Some  erosion  was 
occurring  on  the  same  area  below 
the  emergency  spillway  which  was 
damaged  and  subsequently  repaired 
following  the  28  May  1973  storm. 

2)  19  August  1975:  An  active  gully,  1 
to  2  feet  in  depth  and  more  than 
200  feet  long,  was  cutting  into  the 
access  road. 

3)  1976 :  The  gully  in  the  access  road 
was  repaired.  There  was  some 
debris  around  the  first  stage  riser 
intake  and  considerably  more  on  the 
dam  and  south  bank  of  the  reservoir. 
Bare  vehicle  tracks  were  reported 
on  the  emergency  spillway. 

4)  14  May  1977:  The  low  stage  orifice 
contained  a  small  amount  of  debris; 
the  lessor  was  to  be  contacted  to 
remove  the  obstruction.  The  access 
road  was  eroding  beside  the  stone 
that  was  placed  in  1976  and  repairs 
were  to  be  arranged. 

6.2.4  Post-Construction  Changes:  There  have  been 

no  known  changes  to  the  dam  or  its  appurtenant 
structures  since  construction  was  completed. 

6.2.5  Seismic  Stability:  The  dam  is  located  in 
Seismic  Zone  2  and  is  considered  to  have  no 
hazard  from  earthquakes,  according  to  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams ,  provided  static  stability  conditions 
are  satisfactory  and  conventional  safety 
margins  exist. 

6.3  Evaluation:  The  recommended  design  is  compatible  with 
the  as -built  drawings.  However,  the  clear  seepage  at 
the  toe  of  embankment  should  be  inspected  during  periods 
of  high  reservoir  levels  to  detect  any  significant 
increases  in  flow  rates  and  any  signs  of  turbid  dis¬ 
charge.  If  significant  increases  in  flow  are  observed 
or  discoloration  of  the  water  occurs,  the  stability  of 
the  dam  should  be  further  evaluated.  The  calculated 
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safety  factors  are  greater  than  those  required  for 
minimum  accepted  stability.  The  berm  separating  the 
crest  and  emergency  spillway  is  made  of  the  same  material 
as  the  embankment.  No  stability  analysis  was  made  of 
the  berm  and  there  is  no  evidence  of  instability.  No 
erosion  protection  is  provided  along  the  slopes  of  the 
diversion  berm,  however,  riprap  placed  along  the  sides 
of  the  emergency  spillway  channel  would  prevent  erosion. 
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SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment:  The  dam  and  appurtenant  structures  are 
generally  in  good  overall  condition.  No  deficiencies 
were  discovered  during  the  field  inspection  and  office 
analysis  which  would  indicate  the  need  for  emergency 
attention.  Riprap  on  the  slope  of  the  berm  on  the  right  side 
of  the  emergency  spillway  would  prevent  erosion  during  high 
flows . 

Using  the  Corps  of  Engineers'  screening  criteria  for 
initial  review  of  spillway  adequacy,  the  1/2  PMF  was 
selected  as  the  SDF  for  the  "intermediate"  size- 
"signif icant"  hazard  classification  of  Johns  Creek 
No.  2  Dam.  It  has  been  determined  that  the  dam  would 
be  overtopped  by  the  SDF  by  a  maximum  depth  of  2.1  feet 
with  average  critical  velocity  of  3.8  f.p.s.  and  would 
remain  above  the  top  of  dam  for  3.2  hours.  The  spillway 
is  therefore  adjudged  as  inadequate. 

The  seepage  at  the  downstream  toe  was  too  small  to 
measure  and  therefore  is  not  considered  a  threat  to  the 
stability  of  the  embankment.  However,  the  reservoir, 
at  normal  pool  during  the  inspection,  only  created  a 
head  of  approximately  12  feet  and  therefore  the  condition 
did  not  represent  the  most  serious  seepage  condition 
that  may  occur.  For  this  reason  the  seepage  rate 
should  be  checked  for  increased  flow  at  times  when  the 
reservoir  is  at  higher  levels.  An  increase  in  the 
seepage  rate  could  lead  to  piping  and  thereby  affect 
the  structural  integrity  of  the  dam. 

The  recommended  remedial  measures  are  not  considered 
urgent  and,  therefore,  may  be  accomplished  as  part  of 
the  annual  maintenance  and  inspection  program. 

7.2  Recommended  Remedial  Measures:  The  following  repair 
items  should  be  completed  as  part  of  general  mainte¬ 
nance  of  the  dam: 

1)  Excavate,  compact,  and  fill  rodent  holes. 

2)  Remove  the  small  tree  growth  on  the  embankment. 

3)  Remove  the  debris  accumulated  on  the  upstream 
embankment  and  abutments  to  prevent  clogging 
of  the  riser  outlets  during  high  periods  of 
runoff. 

4)  Provide  additional  riprap  on  the  right  down¬ 
stream  side  of  the  stilling  basin. 
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pkeckding  FAC* 


5)  Repair  erosion  on  the  access  road  to  the 
emergency  spillway  and  provide  proper  drainage. 

6)  Install  a  staff  gage  to  monitor  reservoir 
levels  above  normal  pool. 


NAME  OF  DAM:  JOHNS  CREEK  No.  2 
26 


APPENDIX  I 

PLATES 


CONTENTS 


Location 
Plate  1: 
Plate  2: 
Plate  3: 
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Plate  5: 
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Field  Sketch 

Plan  of  Dam  and  Emergency  Spillway 

Profiles  and  Typical  Sections 

Plan  and  Profile  of  Principal  Spillway 

Reservoir  Area  Map  and  Typical  Section  of 
Compacted  Fill 
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PHOTOGRAPHS 


CONTENTS 


Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Note : 


1:  Debris  on  Junction  of  Upstream  Embankment  and 
Right  Abutment 

2:  Debris  and  Erosion  along  Upstream  Face  of  Dam 

3:  View  of  Toe  of  Dam  Looking 

Toward  Emergency  Spillway  Cut 

4:  Junction  of  Embankment  and  Right  Abutment 

5:  Riser,  Trash  Racks  and  Access  Ladder 

6:  Outlet  Pipe  and  Supporting  Concrete  Cradle 

7:  Stilling  Basin  and  Riprap  Protection 

8:  Erosion  Behind  Riprap  on  Right 

Side  of  Stilling  Basin 

9:  Upstream  View  of  Emergency  Spillway 

10:  Stilling  Basin  and  Downstream  Channel  Area 

Photographs  were  taken  on  10  May  1979. 
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JOHNS  CREEK  No.  2  DAM 


PHOTO  1.  Debris  on  Junction  o<  Upstream  Embankment  and  Right  Abutment 


PHOTO  2.  Debris  and  Erosion  along  Upstream  Face  of  Dam 


PHOTO  3.  View  of  Toe  of  Dam  Looking  Toward  Emergency  Spillway  Cut 


PHOTO  4.  Junction  of  Embankment  and  Right  Abutment 


JOHNS  CREEK  No.  2  DAM 


PHOTO  6.  Outlet  Pipe  end  Supporting  Concrete  Credle 
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PHOTO  7.  Stilling  Basin  and  Riprap  Protection 


PHOTO  8.  Erosion  Behind  Riprap  on  Right  Side  of  Stilling  Basin 
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JOHNS  CREEK  No.  2  DAM 


PHOTO  9.  Upstream  View  ot  Emergency  Spillway 


PHOTO  10.  Stilling  Basin  and  Downstream  Channel  Area 
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CHECK  LIST  -  VISUAL  INSPECTION 
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Visual  Inspection 
Phase  I 


Camlln  Recorder 
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Is  covered  with  debris. 
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DOWNSTREAM  CHANNEL 


CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 


RAINKAI.L/RESERVOIR  records  No  rainfall  or  reservoir  records  are  available  at  the  dam. 


design  reports  Design  Reports  were  obtained  from  the 


r  area  Is  shown  on  the  as-built  drawings. 


f  Dam:  JOHNS  CREEK  No. 
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oples  of  the  reports  are  Included  In  Appendix 
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APPENDIX  V 

OPERATION  AND  MAINTENANCE  INSPECTION  REPORTS 


NATURAL  BRIDGE  SOIL  AND  WATER  CONSERVATION  DISTRICT 


May  25,  1979 


Route  1,  Box  274 
Daleville ,  VA  24083 


Thomas  W.  Saiith 
Michael  Baker,  Jr.  Inc. 
Engineers  and  Surveyors 
4301  Dutch  Ridge  Road 
Box  280 

Beaver,  Pennsylvania  15009 


Dear  Mr.  Smith: 


Enclosed  are  copies  of  the  last  five(5)  years  operation  and  mainte¬ 
nance  inspection  reports  of  the  dams  on  Johns  Creek  Watershed.  These  are 
the  reports  you  requested  by  letter  dated  May  17,  1979. 

We  would  like  to  receive  a  copy  of  your  inspection  report  for  our 
information  and  files. 


Sincerely, 


eoA 


ik  W.  Bostic,  Chairman 


Enclosures 


P.  0 

f  iaci 


24090 


.  Bax  M 
aatla,  T«. 


JutM  9,  1976 


Derld  R.  Orl— it 
lUU  CMNmtlMllt 
toll  CoM«T«tl«  Barrie* 
P.  0.  Boa  10024 
Hftwanl,  V«.  23240 


KtBjacti  RBWCS  Annual  04*  Bo  port  (1978)  Johns  Croak  Watarabod 

District  Director  J.  Frame  la  Bom  and  myself  along  with  D.  A.  Towlar,  Dlatrlct 
CniwwtlMlit  nada  tk*  annual  o  par  at  loo  and  oalataaaaca  loapactloo  af  tba 
John*  Crook  Watarabod  project  on  Juno  4,  1978. 

All  a  ten*  karoo  (Boa.  1*2,3  and  4)  wort  found  to  bo  In  a  «af*  and  satlafactory 
eporltlng  condition.  Tba  water  Loral*  worn  at  tba It  normal  1 ora la.  Tba  eon- 
c*«ta  rlaora  and  principal  spillway a  alone  with  tbo  natal  traab  rack*  and 

InddBra  warn  faond  to  b*  la  food  condition. 

Tbo  rogotatlr*  eoror  on  all  d ana  Mi  lt  food  condition,  Don  No.  3  mi  balnf 
P»«*d  and  at  prntant  tbo  fraslng  ana  at  an  acc op table  lavol. 

Conaldorabla  dabrla  baa  aocnnuUtod  along  tba  faca  of  Dan  #2  and  noeda  to  bo 

Tbo  repair  work  baa  boon  coop lo tod  by  tba  dlatrlct  to  tbo  gully  In  tba  oncoaa 
road  loading  to  tba  Bnrgwy  Spillway  on  Dan  #2  (thla  Item  mentioned  In  tba 
1977  OUl  top  art). 

Caneinratlon  plana  barn  boon  developed  during  tba  proaont  caloodar  yoar  to 
•**•*  Bano  #2  and  S.  Tbaoo  canaorratlon  plana  with  tbo  land  uoar  will  bo  uaod 
aa  tba  baa la  for  normal  maintenance  of  thaeo  area*. 


P.  B.  Ra«b* ken 

Chairman,  Natural  Bridge  SU CD 


) 


D.  A.  Towlar 
Dlatrlct  Cana area tlonl at 

ect  J.  N.  Batta  w/oncloauroa 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

SOIL  CONSERVATION  if.Wv'l CE 

Rt.  1  Sox  274 
Dolevllle,  Vo.  24083 

U/S  -  Johu  Crook  VitoriM  UAri 

An tool  Operation  and  HalaUaoc*  Inspection 

J.  M.  letts 

Aroo  Conservationist 

Hsrrltoaburg,  Vo. 


Tbla  to  o  roport  of  subject  lufwt&oa  of  Amo  1,  2,  3  m4  *  mde  Jointly 
by  tho  Notorol  Bridge  SVCD  Director  franc is  Um  m4  KS  District  C«M«f 
vatlonist  D.  A.  Tow lor  on  Hoy  24t  1977. 

Xa  general  oil  four  daws  wore  fewad  to  So  la  my  g»o4  condition.  A  Mali 
mount  of  defer  la  was  found  deposited  aloof  the  high  water  Haas  fna  a  Heavy 
rate  La  early  spring.  This  defer Is  is  llgfetly  acattarod  and  ao  problawe  are 

aatleipatad. 

The  low  stage  orifice  ea  Daw  #2  fees  a  swell  aaoaat  of  debris  la  tbo  epealag. 
The  proseat  lesser  of  tbo  Lake  will  bo  coatacted  fey  tbo  OfWCP  to  reason 
this  ofestractloa.  Tbo  access  road  to  the  M  aa  Dow  #2  la  eroding  feeelde  the 
atone  that  the  KMKD  used  la  197S  to  fill  a  slwller  ana  11  gaily.  The  MASVCD 
will  contact  a  contractor  to  dleewsa  anr segments  ao  repairing  this  gaily. 


Francis  Ross 

ketural  Srldge  SWC9  Director 


/ft  ^ 

D.  A.  Tawlor 

KS  District  Consorvatloolst 
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NATURAL  BRIDGE  SOIL  AND  WATER  CONSERVATION  DISTRICT 

P.  0.  BOX  56,  FINCASTLE,  VIRGINIA  24090 

Jane  23, 


1976 


David  N.  Grimwood 
State  Conservationist 
Soil  Conservation  Service 
P.  0.  Box  10026 
Richmond,  Virginia  23240 

SUBJECT:  NBSWCD  Annual  0  &  M  Inspection  Report  1976,  Johns  Creek 
Watershed  Project 

Dear  Mr.  Grimwood: 

District  Director  J.  F.  Ross  and  myself,  accompanied  by  liuey  Kelly  and 
W.  B.  Garrett (local  SCS  technicians)  made  the  N'BSWCD  annual  inspection 
of  the  completed  portion  (floodwater  retarding  structures  Nos.  1,  2,  3, 
and  4)  of  the  Johns  Creek  Watershed  Project  June  11. 

All  structures  appeared  to  be  safe  and  operating  satisfactorily. 

Specific  Findings: 

Dam  01  -  Overall  appearance  -  good;  vegetative  cover  -  'iS?  sericea 
(ungrazed  and  unmoved);  fertilizing  needed  in  part  of 
emergency  spillway  to  rejuvinntc  thin  area:  berm  and 
portion  of  dam  adjacent  to  normal  pool  level  mostly  bare, 
needs  to  be  established  in  a  water  tolerant  cover  such  as 
Reed'  Canary  grass  -;  riser  openings  clear;  small  amount 
of  deBris  on  face  of  dam,  small  trees  adjacent  to  loose 
rock  gutters  at  end  of  dam  need  removing. 

Dam  #2  -  Overall  appearance  -  good.  Vegetative  cover  same  ns  01, 
(the  Natural  Bridge  District  had  repaired  the  gullv 
mentioned  in  it's  1975  0  6  M  report!;  there  was  some 
debris  around  1st  stage  riser  intake  and  considerably 
more  on  face  of  dam  and  south  bank  of  tne  permanent 
pool.  Bare  car  tracks  evidenced  too  much  travel  through 
the  emergency  spillway;  (the  district  has  initiated  steps 
to  control  this). 
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Mr.  Grimvood 
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June  23,  1976 


Dam  03  -  Overall  appearance  -  good;  vegetative  cover  same  as  0\ . 

Qum  tU  -  Overall  appearance  -  good;  vegetative  cover  same  as  for 
#1.  Change  in  1st  stage  opening  made  by  SCS  last  fall 
appears  to  have  corrected  the  too  Blow  draw  down  problem. 

No  major  flooding  conditions  took  place  in  the  watershed  during  the  past 
year. 

The  NBSWCD  expresses  appreciation  to  the  USPA  -  SCS  for  work  performed  as 
needed  to  correct  the  1st  stage  opening  of  riser  at  the  No.  U  dam. 


Sincerely ,  / 

/  — 

/  /, 

/  , -  J 

P.  D.  HughstoJi 
Chairman,  NBSWCD  District 


A 

•/  / 
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December  lf>.  1975 

i 

I 

David  V.  Grimwood  | 

btate  Conservr.t  ion*st  I 

Soil  Cons erv.it ion  Service 
r.  o.  sox  19026 
Pichwond,  va.  :s:-in 


S'JBjrCT-  VHT.WCP  Annual  OSM  Report  C197S)  Johns  Creek  Watershed 
Dear  Mr.  Grimvood- 

District  Director  J.  F.  Ross  and  myself  made  the  NFSWCD  annual  inspection  of  the 
completed  nortior  ffloodwater  retarding  structures  Nos.  1,2,5  and  of  the  Johns 
Creek  hater  she  J  Project  on  August  ID.  1975. 

All  structures  were  found  to  be  in  substantially  safe  and  satisfactory  operating 
condition  with  the  following  exceptions: 

Structure  No.  A  -  Due  to  the  relatively  small  site  of  the  first  stage  opening 
in  the  riser,  moderately  wet  periods  result  in  waters  standing  over  much  of 
the  "designed'1  temporary  storage  area  too  long  and  no  vegetative  cover  could 
be  maintained  on  these  land*.  This  condition  also  lowered  the  flash  flood 
storage  potential  consi^ipjf>>y  fDistrict  Conservationist  Dwight  Towler, 
DSDA.  SCS  informed  our  directors  in  Novsmber  that  the  SCS  had  completed  work 
on  the  riser  designed  to  correct  this  situation.) 


Structure  No.  2  -  An  active  gully  1  to  2  feet  in  depth  200*  feet  long  was 
cutting  into  the  steep  access  area  leading  from  the  emergency  spillway. 

While  not  presently  affecting  the  structures  operation- ,  if  left  unstabilised,  j 
this  gully  could  develop  into  a  serious  source  of  erosion  and  sediment. 

The  District  is  currently  considering  alternatives  for  correcting  this  problem 
but  no  final  decision  has  been  made. to  date. 

The  orotection  given  by  these  dams  during  the  past  years  intensive  rains  on 
Johns  Creek  was  aoprociatively  noted  by  many  people  living  in  that  valley. 
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Yours  very  truly. 

/ 


p.  Mughston.' 

Chairman  board  of  Directors 


l 


UNITtC  STATES  rFT V-.TMENT  OF  AG« iC'JLTURF. 

SOIL  congewvaticm  st  w.  ICC  -  t .  0.  Box  ^7,  fincastle^  Va.  2*090 


VS  -  Johns  Cresk  Watershed  daie  Jan.  10,  19T5 

Annual  Maintenance  Inspection 

Wn.  D.  Richardson 
Area  Conservationist 
Soil  Conservation  Servlee 
Roots  1,  Box  27 ^ 

Dale villa ,  Tlrglnla  2U083 


This  Is  a  report  of  the  annual  aalntenance  Inspection  on 
Johns  Creek  Watershed  Dobs  1,  2,  3,  and  fc.  This  Inspection 
van  node  Jointly  by  Batural  Bridge  SVCD  Director  Jack  Larkins, 
SCS  District  Conservationist  D.  A.  Tovler,  and  SC8  Technician 
V.  a.  Garrett  on  January  9,  19T5. 

In  general  all  four  dams  vere  found  to  be  la  very  good  condi¬ 
tion.  Soae  erosion  Is  oecuring  on  the  area  below  the  KMS  on 
Site  #2  which  was  damaged  and  subsequently  repaired  following 
the  May  28,  1973  storm. 

Bo  progress  has  been  made  In  obtaining  a  contractor  to  make 
the  planned  alterations  to  the  low  stage  orifice  on  Dam  §k. 


8C8  District  Conservationist 
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APPENDIX  VI 
STABILITY  ANALYSES 


\  <  r>  f  -•/*»  'll  ?  >  V/'I 

^ ,  j-j.  /  ^  4  *  *sl  S*  +  I  *  + 


TO 


3.  •  Z  •  ^ TT» 65;  »-*Tck  w6  cCT.Sc.  LGT. 

SwS^  j\-.crjr.^r.- ^  » -.r^,- 


<j.\«  m. 


Decemcer  ~5,  lS-~ 


FROM  : 


?,ev  S.  Deeper,  neau,  .-.ecr-anncs 


subject: 


Soil  Tests  22  -  Virginia  NP-Gc,  Lit 
Johns  Creek,  Site  No.  2  (Craig  Co  urn 


:2e  Oregon  Creel-:, 

,.\ 

•j  t 


f - 


Fort  SCS-354, 
Form  SOS-355, 
?o~  SOS-352, 
Form  SCS-357, 


Soil  M$cri£Lii^c s  L^DGraiory  **  sr.seTs. 

Triaxial  Shear  Test  Data,  6  sheets. 

Compaction  and  Penetration  Resistance  Report,  1C  sheets. 
Summary  -  Slope  Stability  Analysis,  S  sheets. 


Form  SCS-372,  Recommended  Use  of  Excavated  Material,  1  sheet 


DISCUSSION 


Tvo  2  locations  were  investigated, 
ohe 

"3" 

FOUNDATION 


Foundation  samples  vere  suomittem  to 
the  laboratory  from  location  "A"  which  is  15 0  ft.  downstream  from  Location 
»-,»  ijrne  discussion  that  follows  deals  primarily  with  Location  "A". 


Classification:  3edrock  at  this  site  is  black  fissile  shale  of  the 
Millboro  formation.  Resistivity  surveys  were  made.  These  surveys 
indicate  that  the  bedrock  is  weathered  to  depths  of  6  ft.  to  6  ft. , 
slightly  weathered  to  depths  of  15  ft.  to  20  ft.  and  unveathered  at 
greater  depths. 


In  general,  soils  covering  bedrock  on  both  abutments  are  less  than  1  ft. 
thick.  The  bedrock  is  exposed  in  the  channel.  The  alluvial  terrace 
soils  which  consist  of  clays,  silts,  sands  and  gravels  are  fren  1  ft. 
to  6  ft.  thick.  Colluvial  terrace  soils  near  the  right  abutment  are  13 
ft.  thick.  Sample  No.  65V561  (l.l)  represents  the  gravels  found  along 
the  left  channel  bank.  Sample  Nos.  c5N5°2  (2.1),  65 No 6 3  (2.2),  an 
65W565  (5.1)  are  CL  and  ML.  Sample  Nos.  65*564  (3.1)  and  65N5SS  ( 
represent  the  colluvium  which  is  ML  and  CL  bordering  the  ML  class! 
Sample  No.  65N567  (501.1)  is  a  sandy  CL. 


3.  Density:  Specimens  tested  when  the  core  samples  were  opened  had  d 
unit  weights  of  1.43  gm/cc,  69.3  p.c.f.,  and  1.31  gm/cc,  6l.S  p.c . 
Density  of  shear  specimens  from  sample  No.  65^565  was  1. 31  gm/cc, 
p.c.f.,  and  1.51  ga/c c,  94.5  p.c.f.  Obviously  the  two  sets  of  spe 
came  from  different  lifts  in  the  core. 
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v c rc  c Z-  .r<cc>  2 or  v nc  * w>»  ^ nc»  uu..»  < »  .  ci  2...^  t<v.  rr.. c c. 

cr.  botr.  uRUT.ser.ts  ranged  from  $£-5  p.c.f.  t.  103.0  p.c.f. 


r» _ .0  U 


cnsiieri r.g  the  relatively  shallow  depth  to  bedrock 
eecueu  that  consolidation  ter  to  were  not  needed.  Six  percent 


oi—  u»or 


ion  i; 

^  -  r»  q  -  -  o  - 


25  is  0.3  ft. 


Tr.c  conduit  can  be  placed  on  bedrock, 
should  r.ot  be  a  problem. 


b.erefore,  horioor.tal  strain 


Permeability :  The  terrace  an 


alluvial  terrace  soils  are  described 


being  slowly  permeable-  Tr.c  gradation  of  these  CL  ar.d  ML  materials 
ar.d  the  difficulty  encountered  in  satur 


ig  shear 


test  soec 


his  out.  Tr.e  field  permeability  tests  show  that  rates  vary  from  0 


to  k  ft./d 


any. 


it  is  assumed  that  the  higher  rates  are  due  to  grave 


;trata  or  the  weathered  oedrcck  surface . 


Sr.ear  Strength:  A  triaxlal  test  was  made  on  sample  K"o.  65U563.  Re 
wore  r.ot  consistent  due  in  part  to  variations  in  dry  density  ar.d  mo 
content.  Refer  to  Form  SCS-255 • 

The  triaxlal  test  or.  sample  Ko.  65V563  resulted  in  shear  values  of 
0  =  2k. 5°,  c  =  100  p.s.f.  Tne  moisture  content  of  s 
about  80$  of  theoretical  saturation.  A  set  of  sped 
direct  s'  car  with  the  hope  that  saturation  would  be  achieved  by 
flooding.  Shear  values  from  this  test  are  0  =  25°,  c 


n  3 

vas 

lO’ 

s  vas 

cut 

-O-,. 
X  O. 

ieved 

ty 

12C0 

p.  s. 

* 

.66  ga/'cc. 

HALT 


Classification:  Available  materials  include  CL,  ML,  SC,  SC-SM  ar.d 
shale.  Approximately  60,000  cu.  yds.  of  shale  will  be  Taken  from  t 
emergency  spillway  area  for  t  Location  "A",  downstream  location.  K 
of  the  Allen  series  soil  is  available  at  the  upstream  location. 

Density:  Standard  Proctor  density  tests  were  made.  Maximum  der.sir 
of  the  CL  and  ML  soils  (minus  Ko.  K  fraction)  ranges  from  ICO. 5  to 
107.5  p.c.f.  Maximum  density  of  the  sands  is  113-5  p.c.f.  for  the 
SC-SM,  6pV57k,  and  117-5  P-c.f.  for  the  SC,  65V575. 
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*  s  2: 


Virginia  W?-CS,  Little  Oregon  Creek, 


Jcr_-.;  Creek,  Cite  No.  2  (Craig  County) 


■gvo  teats  verc  made  or.  the  shale, 
sinus  No.  4  fraction  is  Ilk .5  ?.c 


Maximum  density  (standard)  cf  the 
f.  The  "breakdown"  test  is  a  one- 


point  test  at  natural  moisture  on  a  sample  graded  as  shown  on 
Fora  SCS-354.  Koaif ied  effort  is  used.  The  cass  density  was  122.0 
p.c.f.  with  the  breakdown  gradation  shown  on  Fora  SCS-354. 


C-  Shear  Strer.-th:  Sar.ple  No .  65V557,  ML,  was  tested.  Consolidated, 
undrained  sr.ear  values  are  0  =  29°,  c  =  425  p-s.f.  for  aaterial  ccn- 
pacted  to  95$  of  standard  density.  This  is  ccaparaole  to  the  values 
obtained  for  sample  No.  65*746,  ML  -  Site  No.  3  (0  =  24.5°,  c  =  550 
p.s.f.)  -  and  for  the  mix  of  sample  No.  64W3550  and  64W3552,  SC-SM  - 
Site  No.  1  (0  =  24°,  c  =  400  p.s.f.). 


Two  tests  were  made  for  the  shale  starting  with  material  having  66$ 
larger  than  No.  4.  Effective  stress  values  are  0  =  39-5°,  c  =  65 o' 
p.s.f.  with  a  dry  density  of  126  p.c.f.  ana  0  =  39°,  c  =  450  p.s.f.  with, 
a  dry  density  of  120  p.s.f.  The  percent  passing  No.  4  increased  from 
34$  to  52$  for  the  126  p.c.f.  test  and  from  3^$  to  42$  for  the  120  p.c.f. 
test.  It  appears  that  the  lower  density  is  practical. 

SLOPE  STABILITY  ANALYSIS 


modification  of  the  Swedish  circle  method  is  used  to  check  2  l/2:l  over 
:1  upstream  and  2  l/2:l  downstream  slopes.  It  is  assumed  that  the  phreatic 
ine  is  controlled  by  drainage. 

Refer  to  Form  SCS-357- 

Sheet  Nos.  I  and  2:  The  maximum  cross-section  (channel)  is  treated. 
Enbanknent  zoning  is  based  on  the  estimated  quantities  of  material 
assuming  that  all  the  shale  is  used.  Note  that  shear  values  of 
0  =  24.5  ,  c  =  400  p.s.f.  are  used  in  the  downstream  embankment 
section.  These  are  from  the  SC-SM,  sample  Nos.  64W3550  and  64V3552 
of  Site  No.  1.  Factors  of  safety  indicate  than  slope  modifications 
are  not  needed. 

Sheet  Nos.  3  and  4;  This  is  a  floodplain  cross-section  taken  at  £ 
Station  2+15 •  The  zoned  embankment  and  a  6-ft.  deep  foundation  are 
considered,  using  foundation  shear  strength  values  from  sample 
‘  No.  65V565.  These  two  trials  indicate  that  modifications  are  not 
necessary. 

Sheet  Nos.  5  a  m3  6:  Here,  the  zoned  embankment  is  considered  over  a 
6-foot  deep  foundation  with  strength  of  0  =  24.5°,  c  =  100  p.s.f.  as 
obtained  for  sample  No.  65W563.  These  trials  indicate  that  a  20-ft. 
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"sc—  is  needed  or.  pr.e  upstream  slope  for  a  iucocr  c:  -r.  t.'.e 

range  of  1.5  (1-5  is  suggested  for'tr.e  drawdown  on.  e  because  effective 
stress  parameters  are  used  ir.  the  embankment).  Tr.e  1  1  2:1,  drained, 
downstream  slope  is  satisfactory. 


Sheet  Scs.  7  ar.d  6:  This  analysis  considers  a  homogeneous  embankment 
cf  Cl  ar.a  XL  soils  over  a  6- ft.  deep  foundation  vith  shear  values  of 
(?  =  2^.5°,  c  =  100  p.s.f.  It  was  indicated  that  acre  cf  the  ill:n 
series  soils  would  be  available  at  £  of  dap  Location  "1",  upstream, 
amcaniotent  sr.ear  values  are  tauen  iron  sample  »«o.  op.',  i*” u ,  Sate  . > o .  * . 
Tr.ese  trials  show  that  a  20-ft.  berm  is  needed  on  the  upstream  slone. 


A  factor  of  safety  in  the  range  of  1-35  is  acceptable,  here,  because 
total  stress  shear  values  are  used. 


coxcLUSioxs  aid  ?,zoomt:i:;.t:o:;£ 

Cutoff  and  Drainage:  There  is  some  question  regarding  the  relative 
permeabilities  cf  the  floodplain  soils  and  the  underlying  weathered 
bedrock.  Tr.e  following  alternates  are  not  set  down,  as  definite  recom¬ 
mendations  but  should  be  helpful  in  assessing  the  problem. 

1.  Assuming  that  the  weathered  shale  is  impermeable,  cut  off  the  soil 
to  bedrock  and  use  a  relatively  shallow  drain  for  control  cf  the 
phreatic  line. 

2.  Assuming  that  positive  cutoff  cannot  be  made,  cut  off  disturbed 
surface  material  and  install  a  trench  drain  with  the  drain  bottom 
on  bedrock. 


It  is  suggested  that  the  cutoff  be  plac'ed  under  the  upstream  core 
section  which  will  contain  CL  material  as  shown  in  the  sketch  on 
Form  SCS-372. 


It  appears  that  a  fine  concrete  aggregate  can  be  used  for  the  drain. 

It  is  recommended  that  the  drain  be  wide  at  the  top,  12  ft.  to  15  ft., 
to  contact  the  shale  and  the  downstream  shell  material.  Refer  to  the 
sketch  on  Form  SCS-372. 

Principal  Spillway:  At  ohe  £  Station  k+kO  location,  the  conduit  trer.c 
would  bottom  in  coarse  material.  Tr.e  drain  should  encompass  the  cer.du 
to  assure  interception  of  seepage  from  along  the  conduit. 

Another  possible  location  is  £  Station  3+25  where  the  trench  would  be 
finer  grained  soil  and  the  conduit  could  be  bedded  on  shale. 
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R.  C.  Barnes  —  12/15/04 
Roy  5.  Becker 

SubJ  :  ZI.G  -  Soil  Tests  22  -  Virginia  W?-08,  Little  Oregon 
Johns  Creek,  Site  L'o.  2  (Craig  County) 


oe  ratio  of  base  width  to  foundation  soil  depth  is  high, 
sxinum  horizontal  strain  is  not  significant. 

sbankmer -  T'->si<xn: 

•  ~  _  zoned  embankment  is  recommend 

_  sue  center  section.  The  CL  and  ML  ups tret 

-j.1  serve  as  a  low  permeability  blanket.  It  is  sugges 
the  SC  and  SC-SM  be  placed  in  the  downstream  section. 


The  recommenced  censity  control  for  the  sands  and  fine  gr 
is  95i>  of  standard. 


The  shear  strength  of  the  shale  was  determined  for  a  mass 
of  120.0  p.c.f.  with  approximately  63$  rock.  We  suspect 
shear  strength  for  a  mass  density  of  120  p.c.f.  with  less 
say  35'!^  to  4C$,  may  be  less  than  obtained  as  tested.  To 


ass  censozy  c 


is  test 


recommended.  The  berm  elevation  is  1047-5 
slope  is  recommended. 

Settlement  Allowance.  The  suggested  sett! 


■ 
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IN  IT  I  :i  S'!  \TF>  i.OVERNMENT 

Memorandum 


to  :  R.  C.  Barnes,  State  Conservation  Engineer ,  date:  January  20,  1965 
SCS,  Richmond,  Virginia  2321.0 

from  Bey  S.  Decker,  Head,  Soil  Mechanics  Laboratory, 

SCS,  Lincoln,  Nebraska  63505 

subject:  ENG  -  Soil  Tests  22  -  Virginia  VF-03,  Little  Oregon  Creek, 

Johns  Creek,  Site  No.  2  (Craig  County) 

RE  :  Original  Report  dated  December  15,  19^5,  ana  Mr.  Me  Gourin's 
Memorandum  to  Mr.  Decker  dated  January  5,  19^5* 


ATTACHMENTS 

1.  Form  SCS-355>  Triaxial  Shear  Test  Data,  2  sheets. 

2.  Form  SCS-357,  Summary  -  Slope  Stability  Analysis,  9  sheets. 


It  was  concluded  from  the  original  shear  teste  that  strength  of  the  shale, 
65^570,  was  ample  for  a  mass  density  of  120  p.c.f.  and  a  gradation  having 
65$  rock  (plus  No.  b)  before  compaction.  The  intent  of  the  new  test  was 
to  determine  if  the  strength  of  this  degrading  material  would  be  in  the 
same  range  for  a  mass  density  of  120  p.c.f.  and  a  gradation  having  only 
35$  to  b0$  rock.  In  addition,  the  shear  strength  of  the  minus  No.  b 
fraction  was  determined  using  a  density  of  109-2  p.c.f.  which  is  approxi¬ 
mately  95$  of  standard.  A  mass  density  of  120  p.c.f.  is  approximately  95$ 
of  standard  based  on  the  mathematical  correction  using  b0$  rock. 

Results  of  these  tests  are  summarized  as  follows: 


Dry  Density  $  Sat.  -  Lateral  Shear  Pore 
p.c.f.  at  Start  Pressure  Pressure 

p.s.i.  p.s.i. 

Test  No.  1,  65W570  (Reported  December  15,  19bb) 

Test  density  (mass),  125  p.c.f. j  65$  rock  before  test 

b8$  rock  after  test. 

126.1  93.7  10.0  -O.b  10. b  6l.  b 

126.1  92.1  20.0  -0.2  20.2  99.5 

127*  fc  90.2  30.0  +0.5  29*5  129.1 

$  =  39.5°,  c  =  850  p.s.f . 

Test  No.  2,  65W570  (Reported  December  15,  196b) 

Test  density  (mass),  120  p.c.f;  65$  rock  before  test 

58$  rock  after  test. 

Continued  on  next  page. 

,  VI-13 


Corrected 
Lateral 
Pressure 
n.s . i . 


Stress  at 
Failure 
p.s.i. 


2 


--  K.  C .  Barnes  --  1/20/65 
-ey  S.  Decker 

SubJ:  EN3  -  Soil  Tests  22  -  Virginia  VP-03,  Little  Oregon  Creek, 
Johns  Creek,  Site  No.  2  (Craig  Cour.ty) 


Dry  Density  #  Sat. 

p.c.f.  at  Start 


Lateral 
Pressure 
p.s.i . 


Shear  Pore 
Pressure 
p.s.i. 


Corrected 

Lateral 

Pressure 

p.s.i. 


Stress  at 
Failure 
p.s.i. 


Test  No. 

2  -  Continued 

119.2 

05.9 

10.0 

+0.05 

9-95 

48.0 

120.5 

88.0 

20.0 

+0.4 

19.6 

83.8 

120.5 

91-3 

30.0 

+0.1 

29.9 

118.1 

!>  =  39*,  c 

=  450  p.6.f. 

Test  No. 

3,  65W570  -  New 

Test 

Test 

density  (mass), 

120  p.c.f . j 

40$  rock  before 

test 

38#  rock  after  test. 

121.1 

91.9 

10.0 

+1.0 

9.0 

4o.  5 

119-9 

95-4 

20.0 

+4.0 

16.0 

60.2 

121.1 

93-9 

30.0 

+10.0 

20.0 

80.5 

=  30V 

,  c  =  850  p. 

s.f.;  ^  *  39°,  c 

=  350  p.s.f. 

Test  No. 

4,  65W570  -  New 

Test 

Test 

density  (Minus  No.  4),  109  p.c.f. 

109.2 

87.1 

10.0 

+2.8 

7.2 

31.4 

109.2 

89.0 

20.0 

+5.3 

14.7 

54.3 

109.2 

87.1 

30.0 

+7-3 

22.7 

83.6 

<f  =  34.5*,  c  =  200  p.s.f.;  $5  =  39°,  c  =  200  p.s.f. 


You  will  note  that  pore  pressure  measured  during  Test  No.  1  was  negative 
for  the  10  and  20  p.s.i.  test  specimens.  Negative  pore  pressure  is  added 
to  the  lateral  pressure  to  obtain  the  effective  lateral  stress.  Pore 
pressures  measured  in  Test  Nos.  1  and  2,  original  tests,  are  small  and  can 
be  neglected.  The  resulting  Mohr's  envelop  is  interpreted  as  describing 
the  effective  stress  parameters.  Pore  pressures  measured  in  the  new  tests 
are  significant  and  the  interpretation  includes  total  stress  and  effective 
stress  parameters. 

The  decision  to  use  a  20-foot  upstream  berm  is  not  based  on  the  strength 
of  embankment  material,  but  on  the  strength  of  the  foundation,  Sample 


VI-14 


3  —  .  C.  Bs_-r.cc  —  1/20/65 

fey  S.  Docker 

Sub*:  ENI  -  Sell  Tests  22  -  Virginia  VP-03,  Little  Oregon  Creek, 
Johns  Creek,  Site  lie.  2  (Craig  County) 


No.  65W563  (0  =  2u.5*,  c  =  100  p.s.f.).  You  will  note  that  the  sate 
requirement  is  indicated  by  the  original  analyses  using  effective  stress 
values  from  the  shale  for  the  embankment  core,  sheet  Nos.  5  and  6,  and 
using  total  stress  values  from  Sample  65V7U6,  Site  No.  3>  for  the  embank¬ 
ment,  sheet  Nos.  7  and  8.  There  is  apparently  no  advantage  in  reducing 
the  quantity  of  shale  in  the  embankment.  The  sketch  on  sheet  Nos.  6  and 
8  should  be  corrected  to  show  a  20-foot  berm  on  the  upstream  slope. 

The  additional  analyses  indicate  the  following: 

1.  Two  and  one-half  to  one  slopes  are  adequate  without  modification  for 
the  embankment  alone  using  total  stress  values  of  0  =  3^*5*>  c  =  200 
p.s.f.  from  the  test  on  minus  No.  4  material  or  effective  stress  values 
of  0  =  39",  c  =  350  p.s.f.  from  the  test  with  120  p.c.f.  mass  density 
and  40$  rock. 

2.  At  t  Station  5+ 2 5  the  foundation  strength  is  limiting  and  a  30-foot 
upstream  berm  is  required  for  a  factor  of  safety  cf  1.35  with  total 
stress  values  of  0  =  3^.5*>  c  =  200  p.s.f.  or  for  a  factor  of  safety 
of  1-5  with  effective  stress  values  of  0  =  39* >  c  =  350  p.s.f.  in 
the  embankment. 

3.  A  20-foot  upstream  berm  is  required  with  the  new  values  assuming  that 
foundation  shear  strength  is  0  =  35*5*>  c  =  0  (£  Station  2*-15)  • 

CONCLUSIONS 

A.  The  effect  of  foundation  strength  was  not  pointed  out  clearly  in  the 
original  report.  In  reviewing  the  foundation  shear  data  it  is  apparent 
that  the  higher  density  soils  tested  have  relatively  high  strength. 
Refer  to  the  direct  shear  test  for  65W563  where  dry  density  was  over 
100  p.c.f.  and  to  the  triaxial  test  for  65W565  where  the  20  and  30 
p.s.i.  test  specimens  had  densities  of  1.52  gm/cc,  95  p.c.f. 

You  may  wish  to  consider  removing  the  weak  foundation  material  (that 
with  a  dry  density  of  less  than  95  p.c.f.),  and  omitting  the  berm 
proposed  originally.  If  this  is  not  feasible,  it  is  recommended  that 
you  hold  to  the  use  of  a  20-foot  upstream  berm  as  the  original  analyses 
indicated.  This  is  applicable  to  t  location  B  as  well  as  i.  location  A. 
At  <t  location  B  there  will  be  more  of  the  Allen  Series  soil  available 
(a  reduced  quantity  of  the  shale),  which  is  assumed  to  be  similar  to 
that  from  Site  No.  3  as  covered  by  the  original  analyses. 

B.  We  think  that  the  control  for  the  shale  can  be  set  up  under  Class  A 
compaction  (new  specification)  specifying  a  density  of  120  p.c.f.  for 
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Johns  Creek,  Site  No.  2  (Craig  County) 


rock  contents  between  35$  'to  b0$  and  65$  instead  of  specifying  a 
percent  of  a  standard  test.  The  E  &  VP  Unit  can  provide  guidance 
on  this.  / 

Please  submit  a  Form  SCS-356  in  the  amount  of  $101.62  to  cover  engineering 
costs  for  additional  slope  stability  analyses. 


Prepared  by: 


Robert  E.  Nelson 
Reviewed  and  Approved  by: 


Roland  B.  Phillips 


Attachments 

cc:  R.  C.  Barnes  (5) 

H.  M.  Kautz, .Upper  Darby,  Pa. 
G.  W.  Grubb,  Upper  Darby,  Pa. 
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STORAGE  ALLOCATION 


Volume  (ic  ft  ) 

Surface  A  lea  (acres, 

Otptn  it  Gam  (feet, 

Sediment 

69 

n  *  /. 

A.JL  #  w 

19  \  ; 

Fioodoeter 

7C0 

Z~\92 

/ 

4- 
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SURFACE  GEOLOGY  AND  PHYSIOGRAPHY 
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.  percent;  Right . 
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.  percent.  Viidth  of  flooopiein  it  centertine  of  dim. 


Steepness  of  ePutmenfs  Left 
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rtiors  tr.r.t  enc^or.cd 
tlacV.  shale  arc  the  Crisksnv 


"20  feet. 


pi. 


1  t»-N 


w  V-  •  »v.  .  »  V 


r  Ur.Vff-'  — 


this 


lines tone .  Thus,  perts  of  these  Ireter  ferrx.ticr.s  are 
contemporary  ~~  ege  to  perte  cf  t :.r  ViMbcrc  ehslc .  Tr 
area  the  Cnundaga  formation,  the  K  elder-berg  group  and  the 
Cayuga r.  group  vers  not  found  afrer  e  cursory  examination 
and  art  presumed  to  be  either  t'.in  or  absent.  The  nbrence 
of  the  Heldarberg  when  a  thick  section  of  the  HiLlboro  i<? 
present  ir  typical.  This  is  to  be  expected  as  one  cuts 
through  the  central  section  of  the  barred  bssin.  The  V'illbore 
bleck  shale  is  generally  highly  fractured.  The  joint  plenes 
occur  at  approximately  60  degree  angle*  to  a  line  normal  to 
the  direction  of  the  thrust  force.  Thi*  shows  that  the  I'illborc 


has  nothing  of  the  competence  of  the  sandstone  forms tiona  present. 
Besides  jointing,  a  small  strike  slip  fault  vas  observed  that 
has  branched  into  a  dendrite  pattern  . 


Little  Oregon  Creel',  and  Johns  Creek  fore  part  of  the  Janes 
Liver  System.  Little  Oregon  Creek  flows  in  e  trellis  cattem. 

TV. i 3  stream  la  now  degrading.  The  height  of  the  terraces  above 
the  stream  is  increasing  rapidly.  This  is  shown  by  the  presence 
of  fossil  mottles  present  in  the  Hciston  soil.  The  topography 
has  reached  Late  youth  to  early  maturity.  The  hard  indurated 
sandstone  formations , ruch  as  the  Clinch  Tuscarcrc  quartzite 
and  the  Crishnny  sandstone,  fore  the  ridges  vith  shales  such 
as  the  Millboro  shale  and  the  Brallier  shale  forcing  the  valleys. 
Por  a  3 rail  stream,  Little  Oregon  Creek  shoe's  remarkable  terrace 
development.  Terraces  of  medium  height  that  have  Holst  on  and 
>*cnongahela  soils  occur  at  the  proposed  dam  location.  At  the 
toes  cf  the  slcpec  Le«dv2lo  end  Alien  soils  occur.  Tha  Allen 
is  the  older  colluvium.  It  has  been  weathered  to  a  red  color 
by  podzolizoticn.  The  residual  soil  ? rcsen*-  ever  the  Killboro 
i*  the  shallow  Muskingum  3eries. 

Methods  and  Procedures  - 


1.  Two  dam  foundations  vere  investigated.  The  centerlines 
of  these  proposed  dams  are  150  feet  apart.  The  primary 
investigation  was  on  the  downs treem  location.  This 
location  h»s  been  designated  as  location  A.  This  location 
vos  thought  to  be  the  better  for  the  excavation  cf  the 
emergency  spillway.  However,  the  geologic  investigation 
showed  red  colluvial  Allen  coil  to  be  present  in  much  of 
<v  the  emergency  spillway  that  would  be  excavated  if  the  up- 
•  stream  foundation  were  chosen.  The  upstream  location  hac 
been  designated  as  location  B. 


♦Butts,  Charles,  19^0,  Geology  of  the  Appalachian  Valley  in 
Virginia:  Virginia  C-cnl.  Purvey  Bull.  52,  p.  5 OS. 
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2.  Soil  r«-terisl  that  vhl  ir.vc  ;t  ig:.  t  i  _  :  r. 

ccnrtruetior.  i.  clfespificu  r-rccrdir.^  Lc  t'.  v.  str.r.i rr  i 
rrr  iculturcl  -ell  r/'-tc*.  V.  1.;  ii  taly  tc  leer  the 
sell  typec  ser-rcte.  He  render  nt-ev  not  be  familiar 
with  the  sgrieul  rural  dr tcr:‘  ption.*:  ci  these  coilt. 

The  eng-neering.  uercri_ti  rn:.  jf  t no '  <  toils  sUcui". 
show  that  different  ?cil  -nr-!  ec  hove  Markedly  different 
engineering  properties.  Mrc  it  ic  noticeable  that 
soils  of  rue  .-atee  rcrif::  fiir.flsr  engineerin'’ 

propertius.  Ar  the  agricultural  soil  claccif icction 
system  ic  the  only  means  of  showing  these  properties, 
there  is  no  chc-ice  except  to  cse  it. 

3.  Four  seismic  velocities  were  clocked  in  the  Miliboro 
shale  that  occurs  in  the  emergency  spillway  of  the 
downs tresx  location.  .Any  surface  conditions  that  would 
reflect  on  these  velocities  were  recorded. 

Two  resist! viter  surveys  were  evade  in  die  foundation  of 
th*>  riownstrnnrr.  Lac The  resistiviter  shots  the 
presence  or  water,  li.  oocs  not  show  the  permeability 
of  the  rock.  Kevever ,  frorv  the  pretence  of  veter  the* 
planes  cf  water  revetment  can  be  inferred. 

5.  Dry  densities  vers  cade  by  use  of  the  Speedy  Foisture 
tester.  Volume  of  the  material  tested  was  determired 

by  use  of  water  and  Saran  Wrap.  The  specific  instrument 
used  has  not  been  calibrated.  However,  the  standard 
calibration  chart  compiled  by  the  Mpha-Lux  Caenany 
wen  used.  From,  attempts  made  to  calibrate  other  Speedy 
‘‘oisture  Testers  thic  standard  chart  cr pears  tc  be  ac 
close  en  & p prove leva tier.  r.s  ccr.  be  obcaiueu. 

6.  Two  coarse  grained  samples  were  taken.  One  semi*  of 
the  minus  three- inch  cat trial  was  submitted  for  sieve 
analysis.  1.3  the  two  c verse  grained  samples  appear 
similar  in  their  coorae  gradation,  the  fine  grsdati  on 
can  also  be  presumed  to  be  similar. 

7.  fermesbility  tests  wore  conducted.  Free  these  results 
k  was  deterc.ir.ed  as  set  up  in  the  temporary  force. 

8.  The  pocket  penetrometer  uns  used  es  r  guide  to  doteraine 
the  bearing  strength  of  the  soil  in  the  foundation.  Also 
given  with  can;’  c£  these  readings  is  the  moisture  content 
as  determined  by  the  Fpeeay  Fcisture  Tester.  From  these 
tvo  readings  a  better  conclusion  can  be  drawn  cn  the 
bearing  strength  of  the  foundation. 
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T o  ic'cr .ht£y  rh*  nrvsT-.t  v"~.dor  the  center I ire 

of  tuis:  yrupe* eu  lo- r.tic  r.,  C  tc*t  ruts  --  TP  1  through  o 
r.r.d  4  tujcr  holes  --  /.?  through-  11  verc  dug.  These  ehowd 
thefc  on  e.  _h  side  of  the  stream  rh'.:*?.  * -crurr  a  tedium  height 
ocrvrh  ci> u  s  b  e  s  p  slo,.*.  Tit  Let-cr.  rr.  the  left  abutment  :j-t 
fi  j  c-.l  tiuit  bar  three.  layers  present.  Trie  highest  cf 

these  is  a  leyer  of  topsoil  that  has  a  thickness  cf  Ch3  feet, 
lelcv  tfils  is  a  r.oierstcly  loose  1  r. y or  of  brovr.  to  breat.  red 
plowed  material  ( IT  2-1).  This  natei'icl  etill  carries  the 
taerks  of  tillage.  It  is  medium.  in  strength  and  has  t  blocky 
loose  structure  that  shows  the  presence  of  former  roots. 

This  Lmyer  ranger  in  depth  free  1.2  to  1.7  feet.  The  lowest 
layer  of  the  noil  present  is  a  medium  aged  terrace  alluvium. 

Near  the  street;  this  layer  is  a  sondy  silty  gravel  (D?  1-1) 
that  fcbovs  the  predominating  influence  of  alluvial  sedimentation. 
In  the  central  pert  cf  the  bench  this  layer  is  a  silty  arnd 
that  has  fossil  cottier.  These  cottlee  cake  this  soil  resemble 


as  its 


e  Monougchele  soil.  however,  other  characteristics  such 
maturity,  petition, end  compactness  give  it  r.cre  characteristics 
of  e  Holst on  soil.  The  Kolaton.  scries  is  a  hard,  indurated 
soderataly  old  terrace  soil,  Near  the  slope  colluvial  influence 
appears  on  this  terrace  soil.  This  influence  appears  as  a 
hrovner  color  and  eoae  subangular  coarse  sand  of  shale  pieces. 
The  depth  of  this  soil  on  the  left  abutment  rangee  from.  5.0 
ho  7.7  feet.  On  the  slope  ebove  this  bench  there  is  present 
a  shallow  residual  soil  that  rengts  in  depth  from  0.5  to  3.9 
feet.  The  dicier  layer  cf  this  fo.'I  rcr.tains  r  ycllc -•  brtr.n 
sandy  silt.  The  terrace  on  the  right  abutment  is  higher  tivan 
the  terrace  on  the  left  abutment.  Here  on  the  right  abutment 
there  occurs  a  moderately  high  terrace  coil.  The  alluvial 
soil  here  has  generally  three  Icy era  present.  The  highest  of 


these  is  a  brown  topsoil  that  has  a  depth  of  0.4 


1.7  feet. 


Below  this  layer  is  a  1  Ever  of  medics:  strength  plowed  materiel 
that  ranges  in  depth  up  to  1.1  feet.  below  this  is  e  layer  of 
herd  terrace  alluvium,  that  range;  in  depth  from  3.5  to  5.1 
feet  (IE  5-1).  Thir.  material  has  all  the  cli/iracteristics  of 
e  hard,  coaipsct,  moderately  high  terrace  30il.  The  racttlec 
presert  ere  net  considered  to  be  active  snd  thus  do  not  ahov 
the  possibilities  of  a  high  voter  table  at  this  height  a! eve 
the  etrtem.  There  is  present  ir.  this  layer  on  this  sbutncr.t 
r.o  area  of  gravelly  ktterisl.  row  ever,  colluvial  influence 
near  the  toe  cf  the  hill  ia  strong  on  this  terrace.  Test- 
pit  C  i.s  in  a  deep  Ltadvale  soil,  as  typical  of  the  transition 
rone  between  a  colluvifll  end  an  alluvial  soil  the  silt  present 
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percent,  to  12.2  percent.  The  tcteri&l  is  tight  and  only 
slightly  permctblc.  2ti  tht  propr-ced  seepage  drain  area, 
vhich  is  located  75  feet  downi.tr  ear.  fro  is  the  centerline 
of  thiE  proposed  location,  the  dry  density  ranges  froe. 

95.6  to  97. E  pounds  per  cubic  foot.  The  moisture  rtnges 
f roa  9.7  percent  to  1C. 3  percent.  The  k  factor  here 
renges  from  3.75  to  4.15  cubic  feet/square  foot /day.  The 
colluvial  ifcfiteriel  blends  into  the  alluvial  terrace  soil. 

A  slight  cliange  frot  e  silty  sand  tcurtur*  to  a  c'Lerey  sand 
textvere  occurs.  However,  generally  the  physical  properties 
of  the  colluvial  soil  are  almost  similar  to  these  of  the 
alluvial  terrace  soil.  Little  Oregon  Creek  flows  over  a 
rock  bed  through  this  foundation.  The  lithology  and  structure 
of  this  rock  was  logged.  The  joints,  joint  sets  and  faults 
present  are  tight.  They  do  not  receive  any  water  into  the 
planes  present  in  the  creek  bed.  The  fact  that  no  vater  is 
present  in  these  joint  end  fault  planes  at  depth  is  shown  by 
the  tvo  res  1st! viter  surveys  that  were  taken.  These  showed 
no  vater  to  be  present  in  the  area  of  the  electrical  survey. 
The  structural  features  present  in  this  rock  vere  the  result 
of  compression  at  depeh.  Under  these  conditions  sealing  of 
cracks  i*  often  sc c or  pi i shed. 

Location  3 

In  Location  B  the  seepage  drain  will  fall  on  TP  401  and 
TP  402.  The  terrace  soil  present  in  these  test  pits  has 
been  previously  described.  The  foundation  conditions  for 
this  location  will  generally  approximate  those  that  occur 
in  location  A.  However,  a  minor  part  of  this  foundation 
will  rest  in  the  alluvial  stream  plain.  The  coil  here  has 
0.5  feet  of  topsoil  present,  1.1  to  1.9  feet  of  brown  9ilty 
send,  and  approximately  1.6  feet  of  gravel.  This  coil  lies 
over  gray  fissile  shale. 

Emergency  Spillway 

Location  A 

Test  pits  201  through  213  and  auger  holes  214  through 
220  were  used  in  investigating  this  emergency  spillway  which 
is  located  on  the  left  abutment.  Two  soil  types  occur  here. 
Deep  red  colluvial  Allen  series  occurs  upstream  freer,  station 
3+00  on  the  centerline  of  the  emergency  spillway.  This  soil 
has  0.5  feet  of  topsoil.  Beneath  this  layer  is  over  12  feet 
of  red  yellow  to  yellow  red  fine  sandy  silt.  Ho  rock  was 
found  in  this  colluvial  soil  at  a  depth  of  12.2  feet.  Dorm- 
stream  from  station  3 +00  on  the  centerline  of  the  emergency 
spillway  shallow  Muskingum  series  occurs.  This  soil  has  a 
topsoil  that  is  spproximatelv  0.5  feet  thick.  Below  this 
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hr  cum  z'.z  lc  wcccrc.  The  black  fisc-ilc  shale  present  is 
fractured  to  considerable  eu:t  c~-t .  j‘.ud  bells  that  range  in 
dii.ceter  fret  1  to  5  feet  are  ccrtten. 


Locate  or.  15 


Test  pits  25'  through  253  ani  euger  holes  255  through 
257  were  used  to  investigate  this  proposed  emergency  spill¬ 
way,  which  is  located  on  the  left  abutment.  Red  Allen  perie-j 
soil  occurs  on  the  right  side  of  this  proposed  spillvey. 

On  the  left  side  shallow  Ihiskirgum  series  soil  occurs. 
Trcctured  black  fissile  shale  occurs  below  the  shallow 
VusV-.ingur.  soil  which  rentes  ir.  depth  f ror.  1.0  -  1.7  feet. 

Borrow  Area 

The  borrow  arcs  is  lccetud  ir*  the  seii~ent  pocl  zre.s  and 
cu  tvo  bc..c..e£:  each  or.  either  sit  e  of  the  flood  plain.  To 
investigate  this  borrow  area  31  test  pits,  test  pits  101 
through  131  were  dug.  These  shoved  that  the  colluvial  soil 
in  the  flood  plain  crea  is  shallow.  This  borrow  area  is 
designated  ac  borrow  ares  A.  Here  the  Pope  series  that 
generally  occurs  in  the  upper  end  of  the  sediment  pool  has 
0.4  feet  of  topsoil  below  which  is  approximately  3.5  feet 
of  red  brown  silty  send.  Below  this  latter  layer  is 
approximately  2.6  feet  cf  yellow  brown  mettled  clayey  a end. 
The  Philo  series  that  occurs  generally  in  the  lower  end  of 
the  sediment  pool  has  approximately  4.3  feet  of  mottled 
brow,  cilty  sand  lying  below  C.4  feet  of  topsoil.  In  sore 
test  pits  water  occurs  above  the  gray  and  green  shale 
bedrock.  Also  gravels  occur  in  some  test  pits  above  the 
shale.  The  bench  that  occurs  on  the  right  side  of  the 
flood  plain  contains  an  alluvial  Kolston  soil  on  its  surface 
nearest  tc  Little  Oregon  Creek.  This  soil  has  approximately 
4.5  feet  of  brown  yellow  to  pale  yellow  brown  sandy  silt  to 
silty  sand  below  a  topsoil  layer  that  has  a  thickness  of 
approximately  C.4  feet.  The  portion  of  this  bench  nearest 
the  tee  cf  the  hill  is  covered  by  a  rather  deep  Leadvslc 
soil.  Below  the  0.4  of  topsoil  this  soil  haa  s  B  horizon 
of  approxiniately  7.0  feet  of  brown  silty  send  that  is  often 
mottled  with  grey.  A  layer  approximately  2  feet  thick  of 
gray  mottled  fine  sandy  silt  underlies,  the  B  horizon 
material  in  this  soil.  The  influences  of  weathering  end 
former  passage  of  water  from  the  hill  slopes  through  this 
colluvial  soil  av?  apparent.  The  darker  shades  of  brown, 
the  gray  mottlitg,  and  the  red  fcrcvrr.  mottling  are  evidences 
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